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Introduction
　Progressive hemifacial atrophy（PHA）was described 
by Parry in 1825 and Romberg in 1846.  This disease 
usually occurs in the skin, fat, muscle, and less fre-
quently in bone1. Symptoms usually appear within the 
ﬁ rst two decades with an active progressive phase last-
ing 2-10 years, and mostly in females2.  When the atro-
phy occurs in soft tissue, the main treatment is volume 
augmentation by free tissue grafting or pedicled ﬂ ap 
transfer3.
　Here we describe a rare case of PHA in hard tissues
（bone and tooth）, which resulted in a severely inclined 
occlusal plane.  Therefore the patient was treated surgi-
cally by Le Fort I and intraoral vertical ramus osteoto-
my.
Report of a case 
　A 15-year-old boy visited our department with a com-
plaint of chin asymmetry in 1998, which was ﬁ rst no-
ticed when he was 8 years old.  Routine biochemical and 
hematological test results were within normal limits. 
His face showed no alteration of pigmentation and no 
stigmata of the scleroderma.  His pupil reactions were 
normal, and he had no evidence of parasympathetic or 
sympathetic denervation.  His chin was shifted to the 
left side and the left angle of his mouth was higher com-
pared to the right angle.  Though he had normal occlu-
sion, his occlusal plane was severely inclined on the left 
side（Fig. 1-A）.  A panoramic diagraph showed asym-
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Abstract : Progressive hemifacial atrophy（PHA）is a self-limited atrophy of subcutaneous tissues（and less 
frequently of hard tissues）on one side of the face. It is a sporadic, slowly progressing disease whose patho-
genesis is still unknown.  As a rule the asymmetry caused by PHA（usually of soft tissue）is treated by vol-
ume augmentation that involves free tissue grafting or a pedicled ﬂ ap transfer. 
　We describe a rare case of hard tissue PHA.  The atrophic changes occurred in the left molar tooth, maxilla 
and mandible and were associated with moderate soft tissue atrophy.  The left side of the patient’s mouth was 
higher on the right side, and the occlusal plane was severely inclined in spite of normal occlusion.  After no al-
teration and no progression of the atrophy were established, the patient was treated with orthodontic surgery.  
To correct the inclined occlusal plane and asymmetry proﬁ le, we performed a Le Fort I and intraoral vertical 
ramus osteotomy.  In the 3-year follow-up, there were good occlusal balance and improved symmetrical proﬁ le 
without relapse or recurrence of the atrophy.  Thus, orthodontic surgery was effective as a ﬁ rst procedure to 
treat hard tissue atrophy that appeared with moderate soft tissue atrophy.
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metry with short root suspected microdontia on the left 
side, underdevelopment of the maxillary sinus on the 
left side, and a mandible with smaller condyle, subcon-
dyle and ramus than on the opposite side, which had a 
normal proﬁ le（Fig. 1-B）.  In dentition model assay, 
there was a slight difference of total crown width（upper 
jaw: rt-29.0 mm, lt-27.5 mm, lower jaw: rt-30.5 mm, 
lt-29.5 mm）between the right and the left in the molar 
region.  Since there was uncertainty regarding whether 
the disease was congenital or acquired, hemifacial mi-
crosomia was suspected initially. 
　After pre-surgical orthodontic treatment, it was ob-
served that the amount of facial hair on the left side of 
his face was reduced signiﬁ cantly（Fig. 2-A）, his tongue 
and upper lip were atrophied on the left side, and the 
median sulcus of his tongue and philtrum were shifted 
to the left side（Fig. 2-B）.  Therefore image evaluation 
using computed tomography was performed.  It was ob-
served that soft tissue, where the masseter muscle, pa-
rotid gland, and subcutaneous fat are located in the left 
cheek, was smaller（Fig. 2-C）.  The suppression of vol-
ume on 3D-CT imaging was 22,328 mm3 at the right pa-
rotid gland, 19,562 mm3 at the left parotid gland, 6,988 
mm3 at the right submandibular gland, and 3,874 mm3 
at the left submandibular gland.  3D-CT revealed obvi-
ous atrophic interference at the left canine fossa and zy-
gomatic process of the maxilla（Fig. 2-D）.  We con-
ﬁ rmed that chin asymmetry did not exist during the 
nursing period by photographs.  The condition was simi-
lar to PHA as previously described4-6.  Eventually, PHA 
associated with mainly hard tissue atrophy was diag-
nosed.
　To conﬁ rm that the progressive atrophy was inter-
rupted, a physiological examination was performed. 
Thermography showed no exacerbation or further de-
crease of thermal difference in the neck and facial re-
gion.  Electromyography revealed no change in activity 
at the sternocleidomastoid, masseter, and temporal 
muscles.  Doppler blood-ﬂ ow monitor revealed no altera-
tion of arterial blood ﬂ ow sounds at the superﬁ cial tem-
poral, facial, and greater palatine arteries.  There were 
no differences between the right and the left in these 
examinations（data not shown）.  We were conﬁ dent 
that there was no further progression of the atrophy. 
　Consequently, the atrophy occurred mainly in hard 
tissue, and the distance between the ﬁ rst molar apex 
and horizontal plane on the upper left side was 8 mm 
shorter than on the upper right side.  Because the pa-
tient desired improvement of his inclined occlusal plane, 
we carried out orthodontic surgery（Le Fort I and in-
traoral vertical ramus osteotomy）to lower the left side 
by 3.5 mm and raise the right side by 3.5 mm（Fig. 3）. 
Fig. 1　Facial appearance of the 15-year-old boy at ﬁ rst consultation. 
A．Hemifacial asymmetry extended across the left side of the face, which had an inclined occlu-
sal plane and aperture of mouth.
B．Orthopantomograms.
These showed microdontia on the left side, and underdevelopment of maxillary sinus and 
mandible whose condyle, subcondyle and ramus were small.
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In the 3-year follow-up period after the operation, he 
had good occlusal balance and the incline of his mouth 
aperture was improving without relapse of atrophy
（Fig. 4）. 
Discussion
　PHA is a slow progressive atrophy of one side of the 
face, primarily involving the subcutaneous tissues7.  To 
classify PHA, Inigo3 analyzed 78 PHA patients who 
Fig. 2　Re-evaluation before orthodontic surgery.
A．Reduction of facial hair on the left side of his face was observed.
B．The median sulcus of his tongue was shifted to the left side.
C．Atrophy of the masseter muscle, parotid gland, and subcutaneous fat un-
der the left cheek were shown on CT imaging. 
D．There were obvious atrophic changes at the left canine fossa and zygomatic 
process of the maxilla on 3D-CT.
Fig. 3　Schema of the operaton.
Orthodontic surgery（Le Fort I and intraoral vertical ramus osteotomy）to lower the left 
side by 3.5 mm and raise the right side by 3.5 mm at the ﬁ rst molar tooth was selected to 
correct the inclined occlusal plane.
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were treated by microsurgical free tissue transfer.  PHA 
was classiﬁ ed as mild, moderate or severe, as well as on 
the basis of bone involvement in territories of the tri-
geminal nerve8.
Mild : atrophy of skin and subcutaneous tissue; 
involvement of only one of the sensory 
branches of the trigeminal nerve; and no 
bone involvement.
Moderate : two trigeminal territories affected, without 
involvement of the osseous orbital region 
or maxillary and mandibular development. 
Severe : all three trigeminal territories involved or 
bone involved.
By Inigo’s criteria, 35% of PHA patients（n＝ 28）were 
mild, 49%（n ＝ 38）were moderate, 16%（n ＝ 12）
were severe, and 84% had no bone involvement.  How-
ever, our case involved hard tissue atrophic changes at 
the left molar tooth, maxilla, and mandible.  Therefore 
we strongly believed that this was a rare case of hard 
tissue PHA. 
　Many diseases present as maxillofacial asymmetry 
such as hemifacial microsomia（HFM）and PHA.  Al-
though acquired slowly progressing atrophy that is not 
congenital is characteristic of PHA, PHA may resemble 
HFM because of variability in location and degree.  Ab-
normalities in the wide spectrum of HFM include ﬁ rst 
and second branchial arch syndrome, craniofacial mi-
crosomia, otomandibular dysostosis, oculoauriculoverte-
bral dysplasia, Goldenhar syndrome, and lateral facial 
dysplasia with classiﬁ ed skeletal, auricular and soft tis-
sue deﬁ ciencies9.  The orbit, mandible, ear, nerve, and 
soft tissue（OMENS）classiﬁ cation10, which later be-
come the OMENS-Plus classiﬁ cation11, further differen-
tiated skeletal components into bone and nerve involve-
ment and placed soft tissue into its own category. 
Recently, Christopher9 reported the distribution of phe-
notypic variability using OMENS-Plus classiﬁ cation in 
about 71 patients with HFM（61% had abnormally 
shaped ramus or/and condyle ; 81%, ear abnormalities ; 
36%, extracraniofacial anomalies ; and 77%, orbital hy-
poplasia）.  In our case, it was conjectured on the basis 
of the history of the patient’s illness that progressive at-
rophy occurred during the ﬁ rst decade. Furthermore he 
had a normally formed ramus and condyle on the affect-
ed side and no orbital hypoplasia or extracraniofacial 
anomalies.  In view of these various ﬁ ndings and re-
ports, we diagnosed atypical PHA.
　PHA varies in location and degree.  This variability is 
probably due to the absence of a single comprehensive 
etiology.  While uncertain, the etiology of PHA has been 
associated with disorder of the connective tissue.  In 
some cases there appears to be a genetic tendency sug-
gesting an autosomal dominant inheritance with poor 
penetrance12.  PHA usually affects previously healthy 
patients during the ﬁ rst or early second decade of their 
life and is more frequent in females2.  If the disease ap-
pears during the ﬁ rst decade of life, it may interfere 
with the development of the skeletal structures on one 
side of the face.  By contrast, when the disease occurs 
during the second decade, it is less likely to interfere 
with the overall growth of the facial bones13.  In our 
case, the patient had been aware of his chin asymmetry 
since he was 8 years old, and he was anxious about the 
inclined aperture of his mouth.  It is suggested that the 
progressive hard tissue atrophy occurred during the 
ﬁ rst decade of his life and began before he was 8 years 
old. 
　Volume restoration is the main problem in treating 
PHA. Since secondary or recurrence progressive atrophy 
has not been previously reported, we judged that the 
orthodontic surgery to correct this problem should be 
performed at 20 years old.  Several corrective proce-
dures have been proposed and been reported to give 
good results8.  These include dermal fat graft, silicone 
Fig. 4　Facial appearance post-operatively at 20 years of 
age.
Balanced occlusal plane and aperture of the 
mouth without postoperative relapse or recur-
rence of the atrophy are shown.
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ﬂ uid injections, cartilage and bone graft, pedicled ﬂ ap 
graft, and free tissue transfer.  The most popular treat-
ment to correct facial asymmetry is pedicle ﬂ ap grafting 
and orthodontic surgery provides secondary procedures 
to achieve better cosmetic and functional results3.  Neu-
rolytic block is another surgical procedure that works 
well, especially on patients suspected of sympathomi-
metic symptoms in the atrophied region14.  Some infec-
tion cases such as meningoencephalitis15 and poliomy-
elitis16 were treated effectively with an antibiotic or 
antiviral medication.  As far as we know, orthodontic 
surgery has never been selected as the ﬁ rst procedure to 
improve an asymmetry caused by PHA.  In our case, the 
atrophy occurred mainly in hard tissue, and the patient 
underwent orthodontic surgery（Le Fort I and intraoral 
vertical ramus osteotomy）when he was 20 years old, to 
correct his severely inclined occlusal plane and asym-
metry proﬁ le.  In the 3-year follow-up, there were good 
occlusal balance and improved symmetrical proﬁ le 
without relapse or recurrence of the atrophy.  Thus 
orthodontic surgery was effective as the ﬁ rst procedure 
in these circumstances（i.e., obvious hard tissue atro-
phy appearing with mild soft tissue atrophy）. 
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